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1.  INTRODUCTION 


This  Cechnlcal  report  describes  a  dual  digital-to-video  converter  (DVC)  capable 
of  accepting  computer  data,  storing  it  in  memory,  and  reformatting  it  for  display 
on  a  television  screen. 

If  desired,  two  Independent  sets  of  data  such  as  symbology  and  printed  messages 
can  be  displayed  simultaneously  on  different  television  monitors  or  combined  on  one 
monitor.  The  converter  has  its  own  video  synchronization  distribution  circuitry, 
or  can  be  synchronized  externally. 

In  addition,  an  independent  color  video  insetter  is  housed  in  the  same  enclos¬ 
ure.  The  color  video  insetter  is  capable  of  insetting  data  from  two  externally 
generated  symbology  sources  (or  from  the  DVC)  into  a  red,  green,  blue  (RGB)  color 
video  background.  The  two  external  sources  can  be  independently  adjusted  to  any 
color  desired,  from  the  front  panel. 

The  equipment  is  intended  for  use  in  vehicular  land  navigation  experiments. 
However,  it  is  constructed  so  that  it  can  be  flown  in  an  aircraft  or  can  be  used  as 
a  general  purpose  tool  for  avionics  simulation  work. 

2.  SYSTEM  DESCRIPTION 


A  typical  display  system  configuration  is  shown  in  Figure  1.  Under  control  of 
the  Virtual  Address  Extension  (VAX)  computer,  the  DVC  formats  the  digital  data  into 
a  television  format  for  display.  This  data  is  then  converted  to  a  single  color  in 
the  color  insetter  portion  of  the  hardware  or  is  displayed  directly  on  a  monochrome 
television  monitor.  The  system  configuration  can  be  varied  by  appropriately  patch¬ 
ing  the  input  and  output  video  lines. 

The  DVC  circuitry  and  color  insetter  circuitry  were  kept  independent  of  each 
other  to  provide  greater  user  flexibility.  If  desired,  each  portion  can  be  used 
without  regard  to  the  other. 

The  DVC/color  video  insetter  was  designed  and  fabricated  in-house  and  will  be 
supplied  to  the  contractor  as  Government  Furnished  Equipment  (GFE)  for  integration 
into  a  vehicular  land  navigation  system  at  the  contractor's  facility. 

3.  REQUIREMENTS 

a.  The  DVC  shall  have  two  sets  of  ping-pong  memories,  each  having  independent 
data  and  display  capabilities. 

b.  The  DVC  shall  interface  with  a  Digital  Equipment  Corporation  (DEC)  Direct 
Memory  Access  Module  (DR-11W)  type  interface  card  as  part  of  the  DEC  Unibus  system. 
It  shall  also  interface  with  a  Singer  SKC  2000  computer  system.  This  is  to  be  ac¬ 
complished  by  utilizing  interchangeable  interface  boards  in  the  DVC. 

c.  The  two  independent  display  outputs  shall  each  have  a  video  output  for  di¬ 
rectly  driving  a  monochromatic  TV  monitor,  as  well  as  a  Transistor  Transistor  Logic 
(TTL)  output  for  insetting  into  another  external  video  background. 

d.  The  displayed  area  shall  have  a  square  format  with  a  resolution  of  256  bits 
per  displayed  line. 

e.  The  DVC  shall  incorporate  a  built-in  TV  synchronization  generator  and  also 
be  capable  of  being  synchronized  from  an  external  source. 
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Figure  1.  Block  Diagram  of  Typical  Display  System. 


f.  A  color  video  insetter  shall  be  housed  in  the  same  enclosure  but  will  oper¬ 
ate  in  conjunction  with,  or  independent  of,  the  DVC  portion  of  the  hardware. 

g.  The  color  insetter  shall  inset  into  an  RGB  color  video  background  twi  ex¬ 
ternally  generated  sources  of  symbology  or  messages.  If  desired,  these  can  be  con¬ 
nected  through  differential  TTL  twisted  pair  control  lines  and  will  be  capable  of 
being  patched  from  the  TTL  outputs  of  the  DVC  portion.  The  color  of  each  of  the  in¬ 
sets  shall  be  independently  determined  by  a  set  of  potentiometers  for  the  RGB  primary 
colors  located  on  the  front  panel. 

h.  If  data  from  the  A  and  B  insets  arrive  simultaneously,  the  insetter  will 
display  data  from  the  B  inset  source  thus  giving  the  B  inset  priority  over  the  A  in¬ 
set. 

i.  Two  identical  video  display  outputs  will  be  provided  in  an  RGB  format  for 
the  resulting  combined  video. 

j.  All  inputs  and  outputs  must  be  terminated  in,  or  be  capable  of,  driving 
75-ohm  loads. 

k.  Control  of  the  insetter  portion  shall  be  from  the  front  panel  or  by  the  VAX 
computer  by  utilizing  two  function  bits.  Panel  control  shall  consist  of  having  In¬ 
sets  Off,  Select  Inset  A,  Select  Inset  B,  Select  A  and  B,  or  Auto  Control  from  the 
computer. 

l.  Although  intended  for  vehicular  use,  construction  shall  be  of  airborne  qual¬ 
ity  to  permit  installation  on  aircraft,  if  desired. 

m.  The  equipment  shall  be  powered  by  a  110-volt,  60-Hz  modular  supply  which  can 
be  converted  easily  to  28-volt  DC  for  aircraft  use. 

4.  DESCRIPTION  OF  DISITAL-TO-VIDEO  CONVERTER 

Figure  2  is  a  block  diagram  of  the  DVC.  The  DVC  is  covered  in  detail  in 
AVRADCOM  Techical  Report  83-E-15,  titled,  "A  Dual  Digital-to-Video  Converter  for 
Avionics  Symbology  and  Messages."  The  reader  is  referred  to  the  referenced  report 
for  a  detailed  description  of  the  DVC  portion  of  this  hardware. 

5.  DESCRIPTION  OF  COLOR  VIDEO  INSETTER 

A  block  diagram  of  the  insetter  circuitry  is  shown  in  Figure  3.  All  input  and 
output  lines  and  control  functions  are  located  on  the  front  panel.  Two  custom 
printed  boards  are  used  for  all  of  the  insetter  circuitry.  The  display  drivers  are 
located  on  one  circuit  board  and  all  of  the  other  circuits  are  located  on  the  other 
board. 

The  background  video  enters  in  a  three-line  RGB  format  and  is  fed  through  a 
display  multiplexer  to  the  display  output  drivers  which  provide  two  identical  sets 
of  RGB  outputs  capable  of  driving  75-ohm  television  monitors.  The  background  in¬ 
puts  are  located  on  the  upper  left  portion  of  the  front  panel  and  the  two  sets  of 
display  outputs  are  located  on  the  right  portion  (Fig.  4). 

There  are  two  sets  of  inset  input  signals,  insets  A  and  B.  Both  inset  signals 
arrive  as  differential  TTL  and  are  terminated  in  balanced  line  receivers.  The  selec¬ 
tion  of  Insets  to  be  displayed  is  controlled  from  a  switch  on  the  panel  or  by  two 
control  signals  from  the  VAX  computer.  The  final  display  can  show  no  inset,  inset 
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Figure  2.  Block  Diagram  of  Dieital-to-Video  Converter 


Digital-to-Video  Converter/Color  Insetter  Front  Panel. 


A,  inset  B,  or  insets  A  and  B.  In  the  auto  position,  the  VAX  control  signals  re¬ 
place  the  switch  settings,  thus  providing  the  user  manual  or  automatic  operation 
of  the  insetter.  If  a  VAX  computer  is  not  available,  the  irsetter  can  be  used  as 
a  stand-alone  unit  under  manual  switch  contro1 . 

The  inset  signals  ar_  touted  through  logic,  which,  depending  on  the  inset  mode 
selected,  ro’-*_„  Lhe  two  sets  of  three-color-select  potentiometers  to  the  display 
multiplexer  where  the  final  selected  inset  mode  is  combined  with  the  background 
video. 

The  color-select  potentiometers  are  located  on  the  left  side  of  the  panei.  The 
selection  of  insets  is  accomplished  in  the  inset  multiplexer.  When  insets  A  and  B 
are  selected,  the  B  inset  has  priority  over  the  A  inset  thus  insuring  no  color  mix¬ 
ing  that  would  result  in  non-pure  inset  colors.  Upon  command  from  the  logic  and 
inset  multiplexer,  the  display  multiplexer  insets  a  fixed  color  onto  the  background 
video;  the  color  being  determined  by  the  setting  of  the  three-inset-color-select 
potentiometers  for  each  of  the  inset  inputs. 

The  insets  can  be  set  for  any  color  desired  by  adjusting  the  appropriate  RGB 
potentiometers.  Digital-type  readouts  are  used  on  the  potentiometers  so  particular 
colors  can  be  precisely  repeated. 

In  monochrome  (B&W)  television  work,  mixing  of  the  symbology  with  the  background 
can  often  be  used  instead  of  the  more  complex  RGB  insetting  since  the  inset  symbol 
can  he  made  more  intense  than  the  background  and  appears  as  one  color  (white).  It 
can  also  be  adjusted  to  have  a  transparent  effect  or  be  made  black. 

In  color,  any  symbology  or  alphanumeric  data  must  be  inset  to  insure  a  uniform 
color  for  the  data.  Mixing  the  inset  data  with  an  RGB  background  would  result  in  a 
new  RGB  signal;  a  horizontal  line,  for  example,  intended  to  be  one  color  could  have 
many  colors  depending  on  the  background  RGB  video. 

6.  FABRICATION 


A  commercially  available  Airborne  Transportable  Receptacle  (ATR)  enclosure  was 
used  to  house  the  circuit  boards.  A  total  of  eight  circuit  boards  were  required. 

The  digital  circuitry  was  mounted  on  wire  wrap  boards  and  the  analog  circuitry  was 
mounted  on  custom  printed  circuit  boards.  Figure  5  shows  typical  circuit  boards. 
Commercially  available  linear  and  digital  integrated  circuits  were  used  in  each  cir¬ 
cuit  board  assembly.  The  front  panel  (Fig.  4)  contains  all  input/output ,  power,  and 
computer  data  connectors. 


The  power  supply  was  fabricated  with  commercially  available  power  modules  and 
operates  from  a  120-volt  AC,  60-Hz  power  source.  However,  due  to  the  modular  de¬ 
sign,  the  power  supply  can  be  easily  reconfigured  with  a  28-volt  DC  converter  to 
permit  operation  onboard  aircraft. 


7.  TEST  RESULTS 
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Figure  6.  Typical  Avionics  Displays. 
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8.  CONCLUSIONS 


A  general  purpose  DVC/Color  inserter  for  raster  scan  displays  has  been  de¬ 
signed  and  fabricated  in-house.  It  is  capable  of  airborne  operation,  although  its 
present  application  will  be  in  a  land-based  vehicle. 
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